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31*17} q^m. 7)&$) <g^H tfl^H oi^'a^-a- #71 <8°h z^v^-a; 

^H, 2fl^^ 7}^7)-Z\d\)X) ^5]^ *>ol£3.JL H^l^ll- ^^1^>J1, ^Hl 4^ AH^IS 

*HHS S^JL4 HL^l ^11- ^ fl^- aVjt^l B31*l <8>8lHH 7 flAl^rf. 
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rli^V^l H^l^l ^S^^tHI {Method for forming a trench in semiconductor device} 


10 : w>£^l 7l^r 12 : sfl-E. 

14 : aflJEL ^S)-^- 16 : ^^§# 

18 : SSefl^liB sflU 20 : 

24 : 


£ S-KE*fl H31*l ^«<HH1 ^.^ ^ o.S, ^1 H 31*1 (trench)* ^ 

*>7l ^z|^-^Al ^Mg^ *M£15. ^ 31*1 (micro trench) ^ n>o]a5. 5.^ MCmicro 

loading effect)* *lHt!: *r Slxr ^i^] ±-*}$] B31*l ^tr 
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^.^P-SIJL MOSFETCMetal Oxide Semiconductor Field Effect Transistor)^ 7fl 

«.^7l^5.^ ^S. R-L0C0S(Recessed-L0Cal Oxidation of Silicon) 7) 
>M~§-£H ^-eiq-, neiM-, 0.25/am o]^«-e^ t]£) a.^ 4i*Hl H^l 

*1 (trench) ^7l#o] ol-g-£]jL ^cf. 

3.5. H^l^Kmicro trench)7V ofl 7 l*l &7fl ^3. «H8^t].. ZL ^gsj z^r^^HI o}^- 

-g-^^-o.^. ol*H ^Hl ^17>*>J1 « ^-f , ¥ii^( leakage current) ^ 

°1 t A <fl°S. <?l*fl 4l7l-2l ^S)^^ ^1^^<?1 ^-fr ^Tfl ^Cf. D^o] P>olaiS 
(micro loading effect) 0 !] ^*fl ^H^i( space )t S^l^]^) S°l7> ^r&r^7fl ^cf. *Je],a 7 1 
# ^Hl sflJEL ^^-(^Ificfl, 30A 200A)^}- sflJEl ^Sj-Ef (<^£H , 500A 2000A)^>1 

^^^JL, sfi € (photoresist pat tern) ( ?1 tfl , 5000A 12000AH ^^t} 

^ S«=»l7|- ^efx)7fl ^cf. ^l^rfl, e^]^] ^ol7> 2000A^ ^-ffe ^iz^^ ^ ^ 

^-Bflofl ufe}- ^^o] 7 \ 1700A 2300A ^-^^ ^o.^ ^ oje^ 

<io> o]e^ ^^-ol ^sq^- ^(main)^ ^s)tt ^zj- -*f#-§-ol fl^ 14 
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<=>} S^*l Jf£4 ^Sr Al^S.^ ?,}o)Wr -fr*«Hr ^o]ol 5]7l ttfl^ojcf. o] 

tt, W 0.13*011 ol^o] j7A^ ^7}^ ^0.0)!-^ cgigo} n flJjL A]^>ZL, o) 

^Z^T^ ^ojofl o]*V A1Z| ^o)o] ^o]^ ^ J=L«.jz|. ^ o. w ^ punch 

throutgh), g-^^i'y-C threshold voltage), ^^i^C channel voltage) ^ <t^f ^3}- 

^3 «r^^r ^Al^^jAi^ (trench)* ^*}7l fltr ^^^l 

IMgE]^ 4 a las B^*l(micro trench) ^ *r°l3.^ ^ s.^( m i cro loading effect)* *1] 

1^2) ^ ^--§-3 

£ wV^-^tr ^>£^1 7l^r ^Hl *fll ^ *I12 sfl^^ol 

£ A o V 7l tiViE^l 71^0] <3<*<H1 ^7>^^-ol -frM}-^ ^l^r, H^l^l ^ 4i3t ol-g-*l ^ 
^l*r°} #3HH ^7}^o] tiV^^j 7]^^] <g<*o] ^7>^^-ol 

^1^^ BS>=711 ^ZfSl^ B.$\*)7} *g^£]^r 5L^r^ «V£3l &x}<>) 
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<13> SEtb, Hf^tV ^Hl^ ^ ^«\) ^s^, 7l# ^Ml ^1 ^ ^2 

sfl^^-o] ^^z]±r *fli ^ A}2 sflBi^s]^ ^Tflsq-, ^e^s]^ #7) 

1 ^ ^12 3fl = ^ xfl^^^l ^Ha^V #7ll<4, +2\]o}*] A>oll- ^sfl 

^ ^7] 7l^ofl ^1 oj^-ol^ol #3)<4, ^*1*H ^71 

5L*fl 71^1 *fl2 ol^og^^o] ^a]^ &7\}2\-, ^-7) *fll ^ ^2 ol-^oj^ofl o^fl 

TT 1 ^ ^71 ^SL^} 71^ o. Alz^H H3!*l7> ^^Sl^ 5L^*Kr 1>£ 

31 di7}2l B ^]^ t§A^«j-«joj 

^ °1*HH 7tiAl£^ ^jAHlcfl *V^^^ o}^5}- A^L t}^ tfo^ 

<i5> £ 1 ifl^l £ 6^ ^ t^2] -^HH 4€- *_K£*I1 4i7}£) i§^}7l 

S-f Jl^t 71^ ^ -f^^ ^Ajj^-g. 7 ]-&l?J4. 

<ie> £ 1^- ^s^, ^^^-^(pre-cleanning)^ *}5Lz\) 7l:£(10)°l 4 

^^cf. ^^£r DHF(Di luted HF)5. >Hl^€ ^f, SC-KNH4OH/H2O2/H2O) 

S. ^l^slTlM-, BOECBuffer Oxide Etchant) *fl^ ^ SC-1S. 4^^^. 

<17> Aj- 7 ]^ ^- 0 } ( xfl^^ofl ^sfl ^1^^ aV£*-ll 71^(10) ^Ml^f sflJEL #3^(12) 

°1 #^4. °H, ^^(12)^8: «>£31 71^(10)21 Aj-H-^Tgo) S^^Sl 

^- 750°C vfl^l 800M ^SrS^^^l^ ^1^ ^ai Aj-^yj-Ai o.^_ aJ-j^^ ^a1^> 
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^ 30A 500A^ ^]S. w>^-3)^. o]^ ; # 7 ] sflc a>3KK12) ^d\) 

^ $\El. *)s|-^(14H ^^mtK o]trfl ( ^s}. ^-(14)-^ ^Sj-^- iE^r ^Sr^ilsL ^€ 

^ £14. s*!-, ^^-^-(14)^ ^ S3]*] (24; £ 6^2: H oH^Sj^ 

HDPCHigh Density Plasma) ^s^^l^l )s] ^o]% ji3^}a) 500A 3000A°-S ^^S]^ 

#(16)^r ^rSf^S. ^^^Jl, 300A 2000A^1 ^MlS. 

% ^#(16) 7]-*] ^av^ ^ofl^ ULefl^H (photoresist; 

^1)7]- * II n>^a.(photo mask)* <>l-g-tr ^ ^-tf^* -^H^H 

2flifi(i8)ol ^j^tf. ^-71 ISsIIxIae 2fl^(18)# ^ 4^31 ^z^- 

^#(16), 2fl= ^^(14) ^ sflJEL ^^(^l S.^ sflB^£]7lM-, 2fl = 
^S|-^(12)ol Jf^jjL sflEi^ ^ ^cf. 3fl= ^>5l-^(12)^r ^ ^lS. # 

^l^l^r #7) m^^6\) ajafl uV£3fl 71^(10)^1 ^(damage)* ^ ^-g: 

^l^l ^Ojcf. ^7]A] ( ^-71 2«.EL ^5|-^-(12)ol ^TflS. ^S)^ ^4" ^T^^ 4 

JE. ^^(12)^- 4^ ^1°"M(20; £ 2#20 i&^l sflEi^t}. olnfl , #7) M 

4^<HH^r £^z]-« 0 V^ ojg. C x H y F z (x,y,z^r 0 *r<3^r) 7\^7\ ^(main) 
°l-g-£]JL, SF 6) Cl 2( N 2> 0 2 , HBr , Ar ^ He ^ 7>^7> ^7>7>iS. <>l-g-€t}. <>] 

^, >^7l ISE^liB ^fl^i(18)^ iBf ^ (strip)* -f-^fl ^Tl^cf. 

£ 21- , £ #3^(12), 4^ ^§^(14) ^ ^#(16) 

^ vfl^aofl^. ii||ol^(20)7> ^^^tf. ^aiM*l(20)fe *V3^ 7^1<i^ l-^ol ^ ^3. # 
Jfafl ^*r€ * ^^^* *«fl ^^^^r. °H, ^.71 ^01^(20)^ 100A ifl*l 1000A^ 
Jf-?flS ^£)*r wV^^cf. ^-71 ^^^^ £ 1<^H ^^1^1^ ^i^^jq- ^<^tr u o v 
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^JLS. ^a)^ ^ 91°.^, o] ^ nj-^a #^3! (blanket) ^ 41^1^ (etch 

back) ^A^g ^ o^tj.. 

< 20 > £ 3^- £ 2^ ^5flo}A^(20)7> ^Aj^ j£ l^o.S ol^SJ^(°l»l-, ' 

7l#(10Hl *fl*M Ar, He, Ne, Kr, Xe ^4 oj-g.^ ^a] 

°H, ^11 ol^^^^S- 1.0E10 ions/cm 2 i-fl*l 1 .0E18 ions/cm 2 ^ ^^^(dose)^ 
3KeV tfi*l 60KeV^ ol^^ofli^ls ^ls)^, ^oj^ o]^o] nV^) 7^(10) vfl4M 1000 
ifl*l 4000A ^£2] Hl^TlelS. ^€ ^Aj^cf. •22a'^ afll °l£r^°g^ 

<2i> £ 41- , £ 3oflAi afll ol^og^ol ^s.o. ^3^71^ zj- 

^Ai-g-ofl( we t et chant )S ^A]s}cf . Aj. 7 ] ^aiz]-« 0 Va1£. £ 2 °lH ^^tlr 4 -g-"^ 

^.2.3. ^Al^cf. Aj-71 Aiz^^^-i- ^fl Aj-7] ^lolAi(20)^r 50A vflxl 950A ^£5. <^ 

<22> £ 5# ^SSf^, 2^o.S 01^01^^(01^, -^2 ol-^-oj^^-olel- f-)ol AjAl^l 

i}. ^71 ^12 <>l^<y^£: #7l afll ol^^^^4 P>^-7l-xlS- Ar, He, Ne, Kr, Xe 
^•-S: ^7l#SAj- l-#Aj 71^1 <=>)^}^ AjAl^cf. olrtfl, ^ 2 ol^oj^^o. 

1.0E10ions/cm 2 ifl*] 1.0E18ions/cm 2 ^l O l^r£^^(dose)4 3KeV ^*1 55KeV^l 0 l^r^°j°im^l 
3- ^H^M, 71^(10) t^H 300 tfl^l 3000A ^£^1 ul^7ie|s 
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^ SlSL^ ^}^. '22b' ^ X]l ^ *fl2 oj^og^^^. ^ j~oj,g o]^s-o) 

< 23 > £ 6# ^-S^, £ 5°1H >fl 2 o]^«a^ol * ^z|^-g- ^ h«*1(24) 

7} ^^^4. °H, A oM ^zj-^£r ^^z^o.^ Cl 2 , BC1 3 , SF 6 ^71-1;^^- efl^^ 
^ Q±7\ 7}i# ^ *\^7}+3. °)-%-*}5l, Ar, 0 2 , N 2) He ^ 7fif |7[7}il 

<24> ^7HH tif^ §0] £ 3 ^ £ 5f -g-$fl 2 *H1 ^ ^ °1 ^ * ^^1^ 

°l-n-^ B31*|(24)7} 71^(10)^) ^<$H*-<*fl z\x}^^r ^r^}9}7] o] 

7H>7.>^oflAl ^oj^S. H^l^ll- <3^H, -^Alofl E^Q*] Aj-O^ 

(size^S ^5]^ S.^Jl4 5E*V ^afl^- ^ ^cf. 

<25> ^7HH 7l#3 ti>BJ-3l*V ^^§0^ ^ O.^. 7)^$) 91 

Cf. SE#, l^^r °1 7l# ^Vcq ^§.7]-^ 7l#^ A|-aVo) tgo} 

<26> ol^HH H>S>). ^-ol ( i^ofl S^}^, H 31*17} ^^S)7l^ ^"71 B 31*17} ^ 

^€ SK5E.*fl 7l^ <3*H tfl*}ct| °l-&^r°d^^^r ^A^H ^^ofl ^7>^^ -f^A^ 

^ H31*l ^^^^Al AV 7 ) cg^oflA^ ^Z|^ £ f BB} j=. 7|] 7}^7}jl ) ol^. ol^j.^ ; 
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7}^}^\o\]^\ t^Sl^ ^^1^5. 3*f|*KlL, -g^H *fl^ A>oj^^. t^s]^ 
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[3^* 1] 

(a) >£S.Xl 71* tfofl X| l ^ XI 2 JflS. ^o] ^$\t= #X1; 

(b) ^71 XI 1 % XI 2 3tflH.^ol Bfl E ^5]<X #71 til£Xl 7l*o] ^#5]^ nJ-Xl; 

(c) ±%;S\±= -8-7] *3EX| 7l*ofl ol^o]^^ A ^7l <X £-^o] ^ ofl ^Sfl 

^«a* A oM «K£Xl 7l*^ o§°H ^7>^f-oi ^s)fe cj-xi; ^ 

(d) ^zj- Pfiat ol-g-t!- ^^-i- ^*1*H ^7l ( c ) *X1«1M 

-B-^ ^"71 tiV^Xl 71*^ ^^O] ^^^-Ol ^r-g- ^^Jitf HB>S.X1 ^Z|S]<X B^l 

^^s)^ #X1» i^Kr *K£X] B^*l 
[3^8" 2] 

x] i sa^i, 

^"71 ol^og^^ o. -7l^a^- 1-%^ 7]X1# °l-g-*Rr #51X1 H€*l ^ ^ y o V 

3] 

xi 2 ^j-xi 5a«H^, 

#7] 1-%^ 71X1^ He, Ne, Ar, Kr ^ Xe ^ *> 1 4 < ?] teXl H^*l ^ U J" 
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4] 

(a) 1&3E.XI 7}% #^1 *)U ^ XI 2 X1^<X ^S)fe Cf^j; 

(b) #7l X| l ^ A]2 n^o) ^7j]; 

(c) sflE^£|fe- #7l ^ ^ 2 sfljE.^ tfl^H iXM^l- #X1; 

(d) #71 ^C]X\ A}o]M. ^ #71 lfr£X| 71^1 XI 1 ^l^^^^^l 

s)^ #X1; 

(e) ±\^^Sr ^l^H #7l iXl°H^ j=^ 7 |. 7^0] Jg.*fl tg^jg s 

(f) #7] ti>£^l 7l*i XI 2 <X£:^^<X ^l^ #X1; ^ 

(g) #71 XI 1 3l XI 2 <X£r^<3^H <^Sfl ^-71 W>£^1 7]#°\ 
* ^^*H S^^l7> *§^3*r T^Xl* if"^ tiV^Xl 4i7>^ ^ ^ wVrt 

[3^8" 5] 

XI 4 « C H1 SH'H, 

#71 XI 1 31 XI 2 ol^oj^>g ^7l#S# 7] XI* ^l-§-*>^ a}£X] H 

[^T 1 * 6] 

XI 5 &<X^, 
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He, Ne, Ar, Kr £ Xe & *}^9l 
7] 

#7l *lll ol^oj^.^^. 1.0E10 ions/cm 2 tfl*l 1.0E18ions/cm 2 ^ ol^sfKdose)^ 
3KeV vfl^l 60KeV^ °l£r^SHm*lS ^^i)^ *K£*fl ^7)- 9] ^ y <H3. 

[3^* 8] 

4 %H1 SWi, 

1000 A vfl^l 4000 A ^iE^l wl^^S. *h£*ll ±x}9) H^*l ^«o v ^. 

[^t 1 * 9] 

*fl 4 &oH, 

^"71 *fl2 °l£r^^^r 1.0E10 ions/cm 2 1.0E18 ions/cm 2 ^ ol-grSl^Cdose)^ 

3KeV ifl*l 55KeV^ ^l^^^^lM^]^ ^13^ te^fl i^>^) H3]*l ^« 0 >^. 

10] 
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#?1 (f) #3HH #71 X| 2 ^>l^°g^^* ^ <=>}^~Br #7l tiVjE^l 71^; vfl 

300A vfl*l 3000A ^5.$] «1^7l^S ^-isl^ «V£*)1 ^V^l H^^l ^« 0 Vl 3. 


HI 

XI 4 sa°H, 

#71 (a) #3HH ^-71 XI 2 ^o\] S^o] cl 3L^-*Rr 

XI i*}^ H3]*l 
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